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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To realize a high strength 
steel sheet and a galvanized steel sheet which have 
excellent formability, and a production method for 
them on an industrial scale. 
SOLUTION: The high strength steel sheet and the 
galvanized steel sheet having excellent formability 
have a composition containing, by mass, 0.08 to 0.3% 
C. <0.2% Si, 0.8 to 2.8% Mn, <0.03% P, <0.03% S, 0.25 to 
1.8% Al, 0.05 to 0.3% Mo and <0.010% N, and further 
containing one or more metals selected from 11 .0% 
Cu, 11.0% Ni and <1.0% Cr, and the balance Fe with 
inevitable impurities, and have each a metallic 
structure containing ferrite, >5% retained austenite, 
and bainite. Preferably, the mass% of Al, C, Mn and Mo 
satisfy a specified relational equation. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

LThis document has been translated by computer So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a high intensity steel plate excellent in the 
moldability, a hot-dip zinc-coated carbon steel sheet and a manufacturing method for the same, 
[0002] 

[Description of the Prior Art]In recent years, the weight saving of the body is further demanded for 
the fuel consumption improvement of a car. Although what is necessary is just to use steel 
materials with high intensity for the weight saving of the body, press-forming nature becomes 
difficult so that intensity becomes high. This is because the elongation of steel materials falls, so 
that the intensity of steel materials generally becomes high. On the other hand, the TRIP steel 
(retained austenite steel) which held austenite to the room temperature has the high both sides of 
intensity and elongation, and came to be used for the skeleton member of a car recently. 
[0003] However, since conventional TRIP steel was a component system containing Si exceeding 1%, 
hot-dip-zincing nature was [ that plating does not adhere easily uniformly ] bad, and there was a 
problem that chemical conversion nature was usually worse than steel materials. Although an 
austenite phase is stabilized by holding from 30 seconds in a 350-550 ** temperature requirement 
for 30 minutes at the time of continuous annealing as for retained austenite steel, Since common 
hot dip galvanizing equipment has many which do not have the equipment in which the above- 
mentioned isothermal holding is possible, retained austenite steel in which hot dip zincing is possible 
has been made difficult [ manufacture ] also in process also in ingredient 
[00Q4]Therefore, although TRIP steel was industrialized till the present only with hot rolled sheet 
steel, cold rolled sheet steel, or an electroplated steel sheet the TRIP steel of the hot-dip coating 
steel plate was not industrialized. Although Si is reduced as a means to solve these problems and 
there is the patent No. 2962038 gazette as an example of a report which adds aluminum as an 
alternative element, A considerable quantity of aluminum is necessities, moreover, plating nature is 
not necessarily improved, and the operation range will also become narrow, and the actual condition 
has not resulted in industrialization. 

[0005]Generally, the cooling rate of hot dip galvanizing equipment is as slow as 3 ** [/sec ] order, 
perlite is formed by aluminum addition, there are few amounts of retained austenites and elongation 
is falling. Since alloying temperature usually became around 500 ** in alloying plating, it decreased, 
in order that bainite might become big and rough or retained austenite might carry out a 
transformation to bainite, and the characteristic had deteriorated, 
[0006] 

[Problem to be solved by the invention]This invention solves the problem of the above conventional 
technologies, and makes it SUBJECT to realize a high intensity steel plate excellent in the 
moldability, a hot-dip zinc-coated carbon steel sheet, and a manufacturing method for the same on 
a scale of industrial. 



[0007] 

[Means for solving problem] First technical idea of this invention is explained. The result of having 
considered the high intensity steel plate this invention persons excelled [ steel plate ] in the 
moldability, and its hot-dip-zincing-ization, By reducing optimization of a steel composition, i.e., Si, 
and using aluminum as an alternative element, hot dip zincing is possible and it found out that 
retained austenite steel excellent in the both sides of intensity and elongation could be 
manufactured industrially by specifying the expression of relations of Mo, aluminum, C f and mass % 
of Mn. That is, even if it did not perform isothermal-holding processing, and ductility improved just 
like [ conventional ] remains austenitic steel and it performed alloying plating, that the characteristic 
deteriorates realized few high intensity steel plates. 

[0008]By cooling with a suitable cooling rate, after performing the steel plate of the component 
system designed by the above-mentioned thought in continuous annealing or a continuous hot dip 
galvanizing line and performing recrystallizing annealing in a ferrite austenite two-phase region, The 
method of carrying out stable manufacture of this high intensity steel plate industrially was realized 
by making a ferrite into a main phase, finding out that the composite metal organization which 
contains retained austenite not less than 5% as a low-temperature-production phase can be 
obtained, and specifying the expression of relations of Mo, C t Mn, and the cooling rate in a 
continuous annealing process, This invention is based on above technical idea, and makes the 
contents of the following indicated to Claims the summary. 

[0009]By mass K, (1) C:0.08 to 0.3%, less than [ Si:0.2% I Mn:0.8-2.8%, P:0.03% or less, S:0.03% or 
less, aluminum : 0.25 to 1-8% f Mo : Contain 0.05 to 0.3%, and N:0.010% or less, and further, Cu: Less 
than 1,0%, less than nickel:!. 0%, Cr: The high intensity steel plate excellent in the moldability, wherein 
it contains two of one sort or 1.0% or less of sorts or more, and it consists of the remainder Fe and 
an inevitable impurity and a metal texture contains a ferrite, not less than 5% of retained austenite, 
and bainite. 

(2) The high intensity steel plate mass % of aluminum and Mo excelled [ steel plate ] in the 
moldability given in (1) satisfying the following (A) type. 
0.10-aluminum/12 — < — Mo<0,30-aluminum/8 (A) 

[0010](3) A high intensity steel plate excellent in a moldability given in (1) to which mass % of C, Mn, 
and Mo is characterized by satisfying the following (B) type, or (2). 
0.40<(C+Mn/6+1.5*Mo) <0.80 ... (B) 

A high intensity hot-dip zinc-coated carbon steel sheet excellent in a moldability having a zinc 
plating layer on the surface of a high intensity steel plate given in (4), (1) to (3). 
In a manufacturing method of a high intensity steel plate of a description, a steel plate after hot- 
rolling is rolled round at temperature of 450-600 ** to (5), (1) to (3), A manufacturing method of a 
high intensity steel plate excellent in a moldability, wherein it anneals at temperature of 750-850 ** 
after cold-rolling, and it cools speed more than seven (**/sec) in an annealing process and mass 
[ of C, Mn, and Mo ] % and cooling-rate CR (**/sec) in an annealing process satisfy the following (C) 
type. 

1 .3<(C-HogCR+Mn/8+2*Mo) <2.4 ... (C) 

In a manufacturing method of a high intensity hot-dip zinc-coated carbon steel sheet given in (6) 
and (4), Roll round a steel plate after hot-rolling at temperature of 450-600 **, and it anneals at 
temperature of 750-850 ** after cold-rolling, A manufacturing method of a high intensity hot-dip 
zinc-coated carbon steel sheet excellent in a moldability, wherein it cools speed more than seven 
(**/sec) at a hot-dip-zincing process and mass [ of C, Mn, and Mo ] % and cooling-rate CR 
(**/sec) in an annealing process satisfy the following (C) type. 
U<(C+logCR+Mn/8+2*Mo) <2.4 ... (C) 

Here, not less than 5% of retained austenite means here that not less than 5% is a retained austenite 
phase by an area rate in a metal texture photograph, and it measures using X-rays etc. A zinc 
plating layer means a plating layer which uses zinc as a main ingredient and not only hot dip zincing 



but alloyed hot dip zincing is included. 
[0011] 

[Mode for carrying out the invention]An embodiment of the invention is described in detail below. 
First, an ingredient of a high intensity steel plate of this invention and a Reason for limitation of a 
metal texture are explained. C is an indispensable ingredient as a basic element which stabilizes 
austenite from a viewpoint of intensity reservation. C is not [ intensity ] satisfied with less than 
0.08%, and retained austenite is not formed. If it exceeds 0.3%, intensity can go up too much, ductility 
runs short, and it cannot be used as an industrial material. Therefore, the range of C in this 
invention is made into 0.08 to 0.3%, and is 0.1 to 0.22% preferably. 

[0012]Mn is an element which delays generation of carbide in a viewpoint of intensity reservation in 
addition to being added, and is an element effective in generation of retained austenite, Intensity is 
not satisfied with less than 0.8%, and it becomes insufficient forming Mn of retained austenite, and 
ductility deteriorates. Ductility runs short and it cannot be used as an industrial material except that 
will change to retained austenite, martensite will generate, an intensity rise will be caused and 
variation in a product will become large by this, since hardenability increases if Mn addition exceeds 
2.8%. Therefore, the range of Mn in this invention was made into 0.8 to 2.8%. 
[0013]Since Si is an element effective in austenite generation as mentioned above in addition to 
adding in a viewpoint of intensity reservation, it is usually an element added for ductile reservation, 
but hot^dip-zincing nature will deteriorate by addition exceeding 0.2%. Therefore, 0.1% or less of the 
range of Si in this invention is desirable, when making it into 0.2% or less and thinking plating nature 
as important further. P is added according to an intensity level required as an element which raises 
intensity of a steel plate. However, local ductility is degraded in order to carry out a segregation to a 
grain community with many additions. Weldability is degraded. Therefore, P upper limit may be 0.03%. 
[001 4]S is an element which degrades local ductility and weldability by generating MnS, and is an 
element it is more desirable not to exist in steel. Therefore, a maximum is made into 0.03%. The 
minimum addition of Mo was made into 0.05%. By less than this, perlite is formed and a rate of 
retained austenite decreases. Since addition of excessive Mo might degrade ductile degradation and 
chemical conversion nature, it made a maximum 0.3%. Still more desirably, if 0.15% or less, higher 
intensity-ductility balance can be obtained. 

[0015]aluminum is an element required in order to make austenite remain like the above-mentioned, 
and while there is an operation which stabilizes austenite by promoting generation of a ferrite and 
controlling generation of carbide, it acts also as a deoxidizing element. Even if it added aluminum too 
much on the other hand, the above-mentioned effect was saturated, and in order [ that 0.25% or 
more needs to be aluminum added for austenite stabilization ] to degrade hot-dip-zincing nature it 
not only to to embrittle steel on the contrary, but, it made the maximum 1 .8%. 
[001 6] Although N is an element contained unescapable, since its A1N precipitation amount increases 
and it not only degrades prescription nature, but it decreases the effect of aluminum addition when 
it contains in a large quantity not much, 0.01% or less of its content is preferred. As for reducing N 
superfluously, since the cost like a steelworker increases, it is preferred to usually control to about 
0.0020% or more. Although each of GKs), nickel, and Cu(s) was effective as a reinforcing element, 
since excessive addition might degrade ductile degradation and chemical conversion nature, they 
used less than Cr1.0%, less than nickel:1,0%, and less than Cu:1.0%. 

[0017]The Reason for being characterized by the metal texture of this invention containing a ferrite, 
not less than 5% of retained austenite, and bainite as a main phase is that it becomes the steel plate 
excellent in intensity ductility balance when taking such an organization, When the rate of retained 
austenite will be not less than 5% especially, the intensity ductility balance of TSxEL goes up 
dramatically. Although about 1% of martensite may generate at the maximum, in a generated amount 
of this amount, intensity ductility balance of this invention is not degraded and it does not become a 
problem. 

[001 8] Furthermore, Mo is an ingredient which bears a very important role in retained austenite steel 



which is an object of this invention. As opposed to aluminum added as a result of this invention 
persons' inquiring wholeheartedly It found out that there was an appropriate range of Mo expressed 
to the formula (A). 

0.10-aluminum/12<Mo<0.30-aluminum/8 ... (A) 

That is, retained austenite is not formed for Mo by less than 0.10-aluminum/12, and Mo is 0.30- 
aluminum/8. Above, intensity rises and ductility deteriorates. The range was displayed on drawing 1 . 
The shadow area in a figure shows the appropriate range of Mo. 

[0019]Mo is 0.1 -aluminum/1 2. Although it is not clear about the Reason above sufficient retained 
austenite is formed, aluminum, It is a ferrite formation element and to the ferrite molar fraction in a 
transformation-to-bainite start time increasing too much, although Mo is the same ferrite former, it 
controls the speed of the transformation [ itself] and reduces a ferrite molar fraction. It is Mo 0.1- 
aluminum/12 By considering it as the above, a bainite molar fraction rises and it is surmised that 
retained austenite can be done mostly. Thus, it is thought by the interaction of Mo and aluminum 
that the amount of formation of retained austenite is determined. Especially this formula (A) is a 
relation obtained when Si addition which is the feature of this invention is low. 
[0020]On the other hand, Mo is 0.30-aluminum/8. Above, it is thought that bainite reaction velocity 
reduces why ductility falls, and its retained austenite decreases. Furthermore, this invention persons 
repeated research and found out a formula (B). 
0.40<(C+Mn/6+1,5*Mo) <0.80 ... (B) 

A cooling rate after annealing is slow in about 3 **/[ sec and ], and perlite is easy to form a hot- 
dipping line. There is a case where alloying treatment is performed after annealing after being 
immersed in a zincky melting pot. In any case, it is a disadvantageous operating condition for making 
austenite remain. Then, this invention persons result in a formula (B), as a result of repeating 
examination wholeheartedly about Mo T C f and Mn. 

[0021]That is, the amount of retained austenites of C+Mn/6+l,5*Mo will be 3% or less or less by 
0.40, and TSxEl will deteriorate in about 18000MPa%. In 0.80% or more, intensity will rise, elongation 
will fall and TSxEl will deteriorate in about 18000MPal Although a Reason for the above is not clear, 
it is an interaction of Mo, C f and Mn and it is thought that the amount of formation of retained 
austenite is determined, A thing with a function to prevent retained austenite formed before and 
behind a melting pot from being decomposed at an alloying process can be conjectured, 
[0022]The Reason for limitation of a manufacturing process of this invention is as follows. 
Recrystallizing annealing of the cold rolled sheet steel is first carried out by 2 phase coexisting 
temperature range of austenite and a ferrite. In this case, under influence of an element which 
makes retained austenites which raise hardenability, such as C and Mn, such as an element, 
aluminum, and Si T remain, C thickens in austenite and makes easy generation of retained austenite 
containing martensite by subsequent heat treatment. Manufacturing conditions of TRIP steel in 
usual cold rolled sheet steel perform cold rolling rolling at a hot-rolled process, and after coil ****, 
and perform the above-mentioned heat treatment in a continuous annealing furnace. In the case of 
a hot-dip zinc-coated carbon steel sheet, it plates with a molten zinc plating process with annealing 
after cold rolling. Heating alloying treatment may be performed after plating. Which systems, such as 
induction heating and gas heating, may be sufficient as a heating system. 

[0023]This invention persons found out a formula (C) for examination in piles wholeheartedly about a 
cooling rate especially in this at the time of annealing in a molten zinc plating process. 
1.3<(C+logCR+Mn/8+2*Mo) <2.4 ... (C) 

CR is a cooling rate in an annealing process, and as for a unit, when **/seclogCR satisfies a formula 
(C), TSxEl shows a peak price. Or less by 1 .3, perlite is not formed or retained austenite is no longer 
formed. On the other hand, martensite is formed so much, retained austenite decreases or a case of 
2.4 or more is not formed. Therefore, intensity may become very high, ductility may fall and this 
value was made into a maximum. 

[0024]Since it scrapes off after hot-rolling and temperature reaches 2 phase-equilibrium state 



promptly in an annealing process, they are important conditions. That is f it is necessary to make 
cementite easy to dissolve by an annealing process by considering it as an organization for which 
perlite, or this small and bainite of an interval mixed an organization after hot-rolling. For the 
purpose, 600 ** or less is desirable. Also in order to control generating of a scale and to improve 
DESUKE nature, low-temperature **** is desirable. On the other hand, since cold-rolling will 
become difficult when a hard phase increases if **** temperature is too low, a minimum of ^^^^ 
temperature may be not less than 450 **. 

[0025]Thus f annealing temperature [ in / in obtained hot rolled sheet steel / pickling and . annealing 
process by which cold-rolling is carried out and with which annealing is presented ], since a 
balanced austenite ratio became high, or it became austenite single phase and C in austenite would 
become thin if it becomes an elevated temperature, it was stabilized in subsequent cooling — it 
becomes impossible to carry out austenite survival Therefore, a maximum of annealing temperature 
was 850 ** or less. On the other hand, since the dissolution of carbide becomes less enough when 
annealing is performed at low temperature, from a shortage of Sol.C, thickening of C of 
OSUTENATTOHE becomes less enough and a retained austenite ratio falls remarkably. Therefore, a 
lower limit was 750 **. By fulfilling the above-mentioned conditions, a high intensity steel plate 
excellent in a moldability and its hot-dip zinc-coated carbon steel sheet are realizable, 
[0026] 

[Working example](1) And an embodiment about invention of (4): Rolling^up heat treatment of hot- 
rolling was reproduced by manufacturing steel which has the component composition shown in Table 
1 with a vacuum melting furnace, reheating to 1200 ** after cooling and solidification, performing 
finish rolling at 880 **, and holding at 600 ** after cooling for 1 hour, grinding removes a scale for 
an obtained hot-rolled board — 70% — it cold-rolled. After performing annealing for 770 **x 74 
seconds and cooling to 450 ** with a cooling rate at 10 **/sec using a continuous-annealing 
simulator after that, in order to reproduce alloying treatment it reheated to 500 **, and also cooled 
to a room temperature. 1% of skin pass rolling was performed after that. 
[0027] 
[Table 1] 
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[0029]The direction tension of L of a JIS No. 5 test piece for tensile test estimated tractive 
characteristics, and a product of TS(MPa) xEL (%) made more than 1 8000MPa% good. A metal 
texture measured observation with an optical microscope, and a rate of retained austenite by an X 
diffraction, A ferrite was observed by the Nay Taal etching and martensite was observed by 
REPERA etching. A rate measuring method of retained austenite is performed in a field which 
carried out chemical polishing from a surface of a test specimen board up to 1/4 thickness, Under 
[ a fixed quantity / retained austenite / (200) by monochromeHzed MoK alpha rays of a ferrite and 
(21 1) (200) of surface integral intensity and austenite, (220), and (31 1) surface integral intensity to ]. 
A rate of retained austenite made not less than 5% good. In an experimental result of Tables 2, 4, 6, 
and 7, a rate [ this rate of retained austenite ] of remains gamma was written. 
[0030]The plating performance made fitness (=0) the case where performed molten zinc plating, 
checked the adhesion condition of plating visually t and it had adhered uniformly in the area beyond 
inner 90% of a plating side by the hot-dip-zincing simulator after giving the same annealing 
conditions as the above. About alloying, three or less marks were made into fitness (=0) by 
powdering examination. An experimental result is shown in Table 2. 
[0031]Since C is too low, experimental run number 35 and the ingredient sign A.I. Artificial 
Intelligence of formation of retained austenite are insufficient, and TSxEUs is insufficient. In 



experimental run number 36 and the ingredient sign AJ ( since C is too high, TSxEL falls by intensity 
rising too much and stretch falling. In experimental run number 37 and the ingredient sign AK, since 
Si is too high, hot dip zincing does not adhere uniformly but serves as an appearance defect 
Alloying was also poor. Since Mn is too low, intensity is not satisfied with experimental run number 
38 and the ingredient sign AL, and the rate of retained austenite is also low. In experimental run 
number 39 and ingredient sign AM, according to Mn being too high, intensity rose, stretch fell and 
TSxEL fell. In experimental run number 40 and the ingredient sign AN, since aluminum is too low, 
sufficient retained austenite is not formed, but elongation is insufficient In experimental run number 

41 and the ingredient sign AO, since aluminum was too high, hot dip zincing did not adhere uniformly, 
but the appearance defect was caused, and alloying was also poor Since experimental run number 

42 and ingredient sign AP had too low Mo, perlite generated, and the rate of retained austenite fell. 
In experimental run number 43 and the ingredient sign AQ, since Mo was too high, intensity rose too 
much, stretch fell and TSxEL ran short. 

[0032]On the other hand, in the experimental run number 1 which is an embodiment of this invention 
- 34 and ingredient sign A-AH, since the range of this invention was fulfilled, a good result was 
brought. (2) And the embodiment about invention of (4): Vacuum melting of the steel of the 
ingredient shown in Table 3 was carried out, the specimen was created by the same method as the 
embodiment of invention of (1), and each characteristic was investigated by the same experiment 
[0033] 
[Table 3] 
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[Table 4] 
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[0035]The experimental result is shown in Table 4. Since the content of Mo was higher than 0.3- 
aluminum/8, intensity rose too much, ductility fell and the construction material of experimental run 
number 59 and ingredient sign BH was insufficient Since the content of Mo was lower than 0,1- 
aluminum/12, sufficient retained austenite phase was not formed but the construction material of 
experimental run number 60 and the ingredient sign BI was insufficient. On the other hand, in the 
experimental run number 43 - 58 and ingredient sign AR-BG, since the range of this invention was 
fulfilled, a good result was brought 

[0036](3) And the embodiment about invention of (4): Vacuum melting of the steel of the ingredient 
shown in Table 5 was carried out the specimen was created by the same method as the 
embodiment of invention of (1), and each characteristic was investigated by the same experiment 
[0037] 

[Table 5] 
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[0038] 
[Table 6] 




[0039]The experimental result is shown in Table 6. In experimental run number 78 and ingredient 
sign CA, C+Mn/B+LSxMo^O.S? and because of 0.4 or less, retained austenite will be 3% or less, and 
is insufficiency of construction material. In experimental run number 79 and the ingredient sign CB, 
C+Mn/6+t.5xMo=0.85 and for 0.8 or more, since intensity rose and ductility fell, TSxEL fell. On the 
other hand, the range of this invention is fulfilled by the experimental run number 61 - 77 and 
ingredient sign BJ-BZ, and a good result was brought by them. 



[0040](5) And the embodiment about invention of (6) : The inside of steel of the ingredient of Table 
1, About the ingredient sign B r D, and F and I of a typical ingredient, L, P, R, U, Z, and AD. It carried 
out to cold rolling by the same method as the embodiment of invention of (1), and cooled after 
annealing by continuous annealing and a hot-dip-zincing simulator with the cooling rate shown in 
Table 7, the specimen was created by the after that still more nearly same method as invention of 
(1), and each characteristic was investigated by the same experiment Similarly the result is shown 
in Table 7. 
[0041] 
[Table 7] 




[0042]About the experimental run number 99 - 103 and an ingredient sign B, I, and P, U, and AD, 
since the cooling rate (=CR) was low in 3 **/[ sec and L the formula 3 was not satisfied, and, as a 
result sufficient retained austenite was not formed, but construction material was poor. About the 
experimental run number 104 - 108 and an ingredient sign B, I, and P, U, and AD, since the cooling 
rate was too quick in 100 **/[ sec and ], the formula 3 was not satisfied, but as a result, 3% - 5% of 
a lot of martensite generated during the organization, and it became poor [ construction material ] 
because intensity becomes high too much and ductility gets worse. The rate of retained austenite 
also fell. 

[0043]On the other hand, about the experimental run number 79 - 88 and an ingredient sign B, D, 
and F, I, U P, R, U, Z, and AD, in order to carry out a cooling rate in 7 **/[ sec and ] and to satisfy 
the invention type (C) of (5), a good result was brought Also about the experimental run number 89 
- 98 and an ingredient sign B, D, and F, I, L, P, R, U, Z, and AD, the cooling rate was carried out in 
10 **/[ sec and ], the formula (C) of (5) was satisfied, and a good result was brought 
[0044] 

[Effect of the Invention]According to this invention, since the high intensity steel plate and hot-dip 
zinc-coated carbon steel sheet excellent in the moldability which are used for autoparts etc, can be 
provided, it is worthy invention industrially. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]By mass %, C:0.08 to 0.3%, less than [ Si;0.2%], Mn:0.8-2,8%, P:0.03% or less, S:0,03% or less, 
aluminum : 0.25 to 1.8%, Mo : Contain 0.05 to 0.3%, and N:0.010% or less T and further, Cu: Less than 
1 .0%, less than nickel:1 .0%, Cr: A high intensity steel plate excellent in a moldability, wherein it 
contains two of one sort or 1.0% or less of sorts or more, and it consists of the remainder Fe and an 
inevitable impurity and a metal texture contains a ferrite, not less than 5% of retained austenite, and 
bainite. 

[Claim 2]A high intensity steel plate mass % of aluminum and Mo excelled [ steel plate ] in the 
moldability according to claim 1 satisfying the following (A) type, 
0.10-aluminum/l2<Mo<0*30-aluminum/8 ... (A) 

[Claim 3]A high intensity steel plate mass % of C, Mn, and Mo excelled [ steel plate ] in the 
moldability according to claim 1 or 2 satisfying the following (B) type. 
0.40<(C+Mn/6+1 .5*Mo) <0.80 ... (B) 

[Claim 4]A high intensity hot-dip zinc-coated carbon steel sheet excellent in a moldability having a 
zinc plating layer on the surface of the high intensity steel plate according to claim 1 to 4, 
[Claim 5]In a manufacturing method of the high intensity steel plate according to claim 1 to 3, a 
steel plate after hot-rolling is rolled round at temperature of 450-600 **, A manufacturing method 
of a high intensity steel plate excellent in a moldability, wherein it anneals at temperature of 750- 
850 ** after cold-rolling, and it cools speed more than seven (**/sec) in an annealing process and 
mass [ of C, Mn, and Mo ] % and cooling-rate CR (**/sec) in an annealing process satisfy the 
following (C) type. 

1.3<(C+logCR+Mn/8+2*Mo) <2.4 ... (C) 

[Claim 6]In a manufacturing method of the high intensity hot-dip zinc-coated carbon steel sheet 
according to claim 4, a steel plate after hot-rolling is rolled round at temperature of 450-600 **, 
Anneal at temperature of 750-850 ** after cold-rolling, and it cools speed more than seven 
(**/sec) at a hot-dip-zincing process, And a manufacturing method of a high intensity hot-dip zinc- 
coated carbon steel sheet mass [ of C, Mn, and Mo ] % and cooling-rate CR (**/sec) in an annealing 
process excelled [ hot-dip zinc-coated carbon steel sheet ] in a moldability satisfying the following 
(C) type. 

1.3<(C+logCR+Mn/8+2*Mo) <2A (C) 
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